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Abstract of JP11307725

PROBLEM TO BE SOLVED: To obtain a
semiconductor integrated circuit allowing a
general-purpose controller to be used as a
controller formed in the semiconductor
integrated circuit, together with logic devices,
and cost to be reduced. SOLUTION: This
semiconductor integrated circuit is such that
specified memory area values of a register file
* y23 is transferred to registers 42A, 42Bin a u
programmable logic part 3 via source operand

) - -~ m
buses 24A, 24B, based on a data transfer YO ANRIY IR :
instruction, a programmable array 41 executes | v -2~ Rr(x 3‘3
specified operations of these values L
transferred to the registers 42A, 428 and 21 A ALY ] haza '3
stores the operation result in a register 42C [ Faz8
and the values stored in the register 42C are 7 m—
transferred to specified memory areas of the . B4
register file 23, based on a data transfer 35 ~~
instruction. B | — -+

k]
FAF 42— m IR e
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Detailed Description of the Invention:

[Abstract]

(Problem to be solved:) In the case of forming a controller
and logic devices on one and the same chip die,. it has been
difficult to use a general-purpose controller intact.

{(Means for Solution:) On the basis of a data transfer command,
the values in predeterminéd storage regions of a register file
23 are transferred to the registers 423, 42B of a programmable
logic section 3 through source operand buses 24A, 24B. When
said values are transferred to the registers 42A, 42B, a
programmable logic‘ array 41 executes a predetermined
calculation with respect to said values and stores the result
of said calculation in a register 42C. The value thus stored
in the register 42C is transferred to a predetermined region

of the register file 23 on the basis of a data transfer command.



[0049] Embo@iments 4,

Fig. 5 is a block diagram which shows the constitutional
arrangement of the command execution section 11 and the local
memoriés 14X, 14Y of the controller 2, a‘programmable logic
section 3, and the data buses 13%, 13Y in the semiconductor
integrated circuit according to a fourth embodiment of the

present application.

[0050] Numeral 3 designates a programmable logic section
connecfed to data buses 13X, 13Y. Nuﬁeral 11 designates the
command execution section of the controller 2. Said section
11 is connected to the data buses 13X, 13Y and has a circuit

arrangement similar to that of a general-purpose digital signal
processor.. Referencé’symbol 14X designates a local memory
(first memory) which is provided, for example, in a
predetermined storage region of the data memory 14 shown in
Fig.1l and connected to the data bus 13%, and reference symbol
14Ydesignatesalocalnemory(secondmemorY)whichispmovidedL
for example, in a predetermined storage region of the data

memory 14 shown in Fig. 1 and connected to the databus 13Y. .....



[0057]) The programmable logic array 41 executes, when data are
fed to the registers 91X, 91Y, a predetermined calculation
concerning said data and stores the resuslt of said calculation

into the register 92. .....

[0058] Then, the command execution portion 11 transmits, by
a data transfer command, the result of calculations to the local
memory 14X, 14Y, from a register 92 in the programmable logic

portion 3. .....

{0061] Embodiments 5.

Fig. 6 is .a block diagram showing the constitutional
arrangement of the command execution section 11 of a controller
2, a programmable logic section 3 and data buses 13X, 13Y in
the semiconductor integrated circuit according to Embodiment

5 of the present invention.

[0062] The command execution section 11 is connected to the data
buses 13X, 13Y corresponding to the data bus 13 shown in Fig.
1 and has a circuit arrangement similar to the circuit
arrangement of a general digital signal processor, and said data.
buses 13X, 13Y are system buses arranged as system buses;
Further, in this Embodiment 5, the programmable logic section

3 is not connected to the data buses 13X, 13Y.



[0063] In the command execution section 11, the reference symbol
31X designates a register section (a register and a feed means)
which is connected to the data bus 13X so as to store the data
fed through the data bus 13X and which outputs said data to the
programmable logic section 3 or to amultiplier 32 and a selector
33 in accordance with the kind of the commands fed to the command
execution portion 11, while the reference symbol 31Y is,é
register section (a register and a feed means) which is-
connected to the data bus 13Y so as to store the data fed through
the data bus 13Y and outputs said data to the programmable logic
section 3 or feeds said data to themultiplier 32 and a selector
34 in accordance with the kind of the command fed to the command

execution section 11.

[0064] The multiplier 32 is connected to the register sections
31X and 31Y so as to calculate the product of the data from the
register section 31X and the data from the register section 31Y
and outputs said product to the selector 33 and a selector 36.
Said selector 33 is a selector (a logic operat-ion section and
an output means) which outputs, to an adder 35, the data fromA
the multiplier 32, the data from the multiplier 32, the data
from the register section 31X, or the data from the programmable

logic section 3. Said selector 34 is a selector (a logic



operation section) which outputs, to the adder 35, the data from

the register section 31Y or the data from a register 37.

{0065] The adder 35 is an adder for calculating the sum of the
data from the selector 33 and the data from the selector 34 and
outputs the thus obtained sum to the selector 36. The selector
36 is aselector (a logic operation selector and an output means)
which storeé, in the register 37, the data from the adder 35,
the data from the multiplier 32 or the data from the programmable
logic section 3. Further, the register is a register which
stores therein the data from the selector 36 and suitably
outputs the thus stored data to the selector 34 and the data

buses 13X, 13Y.

[0066] In the programmable logic section 3, reference numeral
41 designates a programmable logic array which is cémprised of
aprgdeterﬁinaﬂnumberofiogicblocks,andpfédetéfminedlogic
blocks and the register sections 31X, 31Y of the command
execution section 11 are connected to each other, respectively,
and further, a predetermined logic block and the selectors 33,
36 of the command execution section 11 are connected to each ‘

othéf.

[0067] Next, the operation of the semiconductor integrated



circuit according to this embodiment will be described. An
instruction is fed to the command execution section 11 through
the instruction bus 15 (See Fig. 1), and then, said command is
decoded; and, when the data corresponding to the operand of said
command are fed to the register sections 31X, 31Y, said register
sections 31X, 31Y output said data to the programmable logic
array 41 of the programmable logié sect'ion 3 in case the decoded

command has turned out to be a predetermined command.

{0068] In case data are fed to the programmable logic section
3, the programmable logic array 41 executes a predetermined
logic operation concerning said data and outputs the result of

said logic operation to the selectors 33, 36.

[0069] In case the decoded command is a predetermined command,
the selector 33 outputs the data received from the programmable
logic portion 3 to the ;dder 35, and the selector 36 stores,
in the register 374, the data sent from the'programmable logic

section 3.

{0070] On the other hand, in case the decoded command is a command .
other than the predetermined command, the register sections 31X,
31Y feed said data to the multiplier 32 and the selectors 33,

34. Themultiplier 32 calculateé the product of these data and



outputs the resulting product to the selector 33 and the
selector 36. In this case, the selector 33 6utputs, in
accordance with the decoded command, the data from the register
section 31X or the data from the multiplier 32 to the adder 35.
Further, the selector 34 outputs the data from the register 31Y
or the data from the register 37 to the adder 35 in accordance

with the command decoded.

[0071] Then, the addexr 35 calculates the sum of the data from
the selector 33 and the data from the selector 34 and outputs
the thus obtained sum to the selector 36. In this case, the
selector 36 stores the data from the multiplier 32 or the aata
from the adder 35 in the register 37 in accordance with the

decoded command.

[0072] As has been stated above, according to this Embodiment
5, the data>are'processed.in-the programmable logic portion 3,
only in the case of a predetermined command; and the data are
fed to the programmable logic portion 3 in accordance with the
kind of commands. Therefore, it is-not necessary any more to
add an expansion command for data transfer, and .further, a
general-purpose controller can be used as the controller whi.ch-
is formed in the semiconductor integrated circuit together with

the logic device. Thus, there can be obtained the effect that



the costs can be reduced. .....

(In Figs. 1, 5 and 6)

100 .. Fig. 1, which is a block diagram showing an exemplary
constitutional arrangement of the semiconductor
integrated circuit according to Embodiment 1 of the

present invention.

1 .. Semiconductor integrated circuit
2 .. Controller

3 .. Programmable logic section

11 .. Command execution section

13 .. Data bus (system bus)
14 .. Data memory

15 .. Instruction bus

16 .. Instruction memory
17 .. Bus controller

18 .. Peripheral logic section

500 .. Fig. 5
13X .. Data bus
13Y .. Data bus
14X .. Local memory (first memory)
"14Y .. Local memofy (second memory)

32 .. Multiplier (arithmetic operation section)



34, 83, 86 .. Selectors (arithmetic operation section)
35 .. Adder (arithmetic operation section)

81X .. Register (third register)

8lY .. Register (fourth register)

91X .. Register (first register)

91Y .. Register (second register)

600 .. Fig. 6
31X, 31y .. Register sections (registers and feed means)

33, 36 .. Selectors (Arithmetic operation sections and output

means)
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